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PROBLEM TO BE SOLVED: To provide a foot 
mechanism for a walking robot capable of speedily and 
smoothly realizing natural walking with a large stride by 
reducing energy loss. 

SOLUTION: This foot mechanism of the walking robot is 
provided with a toe joint part connected rotatably and 
passively at a position where a foot tip part is offset 
from a ground contact face of a foot bottom for the 
upper part of the body and a sensor means for detecting 
the sum total of vertical drag on a ground contact face 
of the foot tip part and a position on the ground contact 
face of zero moment point of the vertical drag. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAjCaisiDA41 50481 78P1 ... 2005/06/24 



CM>B*nMw (jp> (12) & 4# i£ (A) (nmwmmmmn 

#^2003-48178 
(P2003-48178A) 

A (43)&B B ¥<$15*F 2 fll8B (2003.2. 18) 

(51)IntCl.' ®Smtt FI T-73-r(^#) 

B 2 5 J 5/00 B 2 5 J 5/00 F 3 C 0 0 7 

13/00 13/00 Z 



assm:* m&hoks ol (^uio 



(2l)fcbK#^ 


*W82001 -24120K P2001 -241201) 


<71)tHKA 000005223 






*r±a«s££4t 


(22)fflSB 


¥j&13<f8fl 8 8(2001.8.8) 














<72)32gt« *fft 






1*3yil!R/ll«m'PliCKi:/jNH«P4T@ IS 












(74)f$SA 100070150 












F^— M&%) 30007 AS36 CS08 KS34 KS36 KV05 






KX12 LU06 WA03 f A13 WB07 






WC23 



<54) [s&wo&m mn bait&&®m 



(57) [Sft] / 




1 

[1$l*fii#©3SH] 

[ W#Ji 2 ] _bf*eP6c?r* l-£5fcS|S££Jg©jgifeBa> 6 

Byf2S5fegP(cKW 6 ft. iWial£IW«5g|5©[5lgfi&a> 6©& 
6©M!a7JJ&#£^ffl^SH2>^®.i. 

wys^^sct i -rzmmm 1 x« 2 ia 
nvmrntfv i- ©statu. 

[t»*«4] ±^si5*iBf)fajiMasgi5^occs5fegp*>6 20 

zftOL-r zmm^mzffiz. z>ct -r zm?m 3 
&M<Dmf ax? v <D&mm. 

®*^ifil/fc«5K-C{iSmWgpg|5K:>ftL3>^7'fT> 30 

[000 1 ] 40 

tcm&m??>&ffv#? hostile raf 

[0 00 2] 

[«£5fc©ftffi] se*©0tfp^i- KDjEts«ccfct^r. 

©iLT. «*tf, #^2 8 2 68 5 8§fii, 
2000-17686 6-St£3g(Cfa*S3ttfcfe©£3Stf 

[000 3] ±13^1*^2 82 6 85 84f£:$B&c«. 6 



^20 03-48 1 78 
2 

[0004] C ©&*£«©«£. *g«tffr4©13Jl4-e&?g 

3tts*fM4r&£fc*Ktm«J50Kcfc5j§iRg£g© 

WR#** £ £ fete. J£jg©x * y»©lftffi*J&aW-.5 

[0005] ±i3ftffl2 0 00- 1 7686 6^■smt l c 
[0 006 ] C©Se*M©i§^. t£«lfty 5 7 jrftSflKO 

state, mttft^PKttJcRje-rit. S(cjae#%«c 

Kft-jtiii*. 2W©n*j<* htcfi/Bt, 

[0007] 

^^■5^f£&SC£«caai/fc. —73. »W(Cal 

Sift t . jaB«^rtcci»ttftfflraKtt a £®iM%± 

«:g(5©^'7>X$lJ©JiL'{C^^S:p7!)5fi|^-clrS. A 

©fi©«7c(c femes f&g (sigP8g5©@iiasie) * 

[0 00 8] C©£fgMS5©@fiS*^j:t>St5^©lS^ 
^S^T-Si. 05©«fc^{c^iftH©/jN3jQrtg5feiS©* 

[0009] *mmit. ±tBa>M.Km»xit: 3 n/ct© 

-C*«3. A#&* h 7-f K-cx*ju+*-ax©^>^(,ig 
[0010] *»W©ffc<DBWtt. A*^«cx h 9 -f Ft? 

[0 0 1 1 ] 



(3) 

3 

^©gfi:in;*J©-fefa*r--> > h tf-f > h©gtft®lc*$tt 
SftSSr&W-f €.42 5 C 4 £$#Qfc4 t 

[0012] *fc, IS*^2{CgetgL/t:^«, ij^fn 
^JStSfiftCfc^T, ±&S|UC*fl,jg5fcgi5£J£Jg© 

[0013] $fc> lf^3«:iai£L//c^« > if^ffl 
l£fcK2£tto$fTa#? wife 

& #-mmi± 4 & h «t ^ s ? * * <s 

[0014] gfc. fS#JS4iats©fsipj«» m$H3£ 20 

[0015] $ &«c, im^ss (cia*gL,/cBW«, mm 
t&iz>-v-zm-rzm>£m 1 ttM4faig©£«&tii£{ii;tfc 

^^©SttCCi&g&atlS;*) 4 «c £ J: 5 SItMSpSB 
tC*f LAMB?* C 4 0 ±{*gi5©5£0l£iW®)-r£I 

?i 4 * s c 4 4 -r * . 

[0016] 

<DHffi*#|RLfe*«6Hft:W«:|!iWr*. 40 
[0017] *$m<0— ^MWlC&Z&ftUtfv h©J£ 
Affl©JS©J§IJ§Si5©«tg&gi®LfcfgK|g8g|5 1 

Tfctofc. S»@lteS&«£WT*Jg«|giig&l 

o &tt* * fcfe . mz&fratctxm-cjzz «* * h ^ -f k 
[o o 1 8 ] *■**. *^©#}fa*-5. KDzmmom 

[0019] — |Rfc. 2£$mitf ? h©JSm«:J£J6£ 50 



»W2 0 0 3-4 8 1 7 8 
4 

[0020] cos.wnami 2(*. rf*ax-dir 

*»»©js*M»'Ctt> c©£ttHfl!Wi 2©ffiMB 
isa*e©ft6{c. sfgofiass^mjgufcjgMgesisi 
o*iaftii/te. im»»i owssw«j{c@g@ffi&gs 

[0 0 2 1 ] 01(C*J<,>-C, (A) tefgWgpSPl 0m*) 
©§^6fc#TRtMtC*Sfl»*ii*U (B) tt*g|HS> 

[0022] ccrtt, iai{cn^-r<fc 5 (tcmmm^ 1 0 

«MM!«:±(MB 2 4Pf 4(CTS. 
[0023] 4&91©*&f U# 9 h©S8H»{C*a>T\ 
JgMSrigp 1 Ott. Stfflgjgpi 2 4WC. £Jg®4 a 

fcfc*>. JMRIgSgPl Ott. ±f*SP2{c>FfLS$fe3|54*S 
[0 0 24] C©}§H9g5g|51 0#S«:liIiifc@fiE-C&£ 

©fcft{cSKja*HraK:i!6*ia-j-ft£©«iWft5M8«» 

©s**?est-r-5. ^cr, *^w©s«*fc«. 01 

©J; 5 (c, }gM@g|I 1 0 ©@$5S fiKJctSMW 
U*8»t. S5feSI54(C^L±ftai2*sjgKg5gi51 0 
^ 0 (C®$sf ^, *STKfil«± 4 % £ J: -5 tc C » 

[ 0 0 2 5 ] 0 2 ». #«98©S*M»©±tt»#»jh5gc 
[002 6] #(cf?±S0TSm^«. H2{C7n-r cfc 5 

(±&gB4 ©®«a^(C75>*>s me j: o -cHaesti 
•s) *i. s^ff4(Djejistc4)(tdfgnfiiffii o©r« 

es*»6>SlsB©ax ^ ^*B©®HK:A-p-Ct^^ 

±ftg|52 »»W«c3cSE&tt«*«oc 4*ipJ«gr*€. 0 
cfc^r. 0itfiJV9OttM't<7— ¥>r^^»x-$© 

[0 02 7 ] CC-C, 02 <B) ©»Jh3c5a«KT»» 
F «S5feSS4 ©JS&HK::0>#>5±#8B 2 A> 6©A«^ 

fi, F2BX-; y,*A, b < SSfn 

*fiS^*m-T. ^©or)*t,^s^tz:-r-2)©-C. F = F1 
+ F 2T&-5. 

[0 02 8] LI. L«^n-en. J£5tg54©JE 



5 

> h<DmSb^hf&±Lir2><DV> FxLl=F2xLt 

«&&-*-*) -c&asn. u*R*rc**c!>-c. ±©2 

. x » !> & A 6 JUUtoS TND8B1* L 1 

[ 0 0 2 9 ] m 3 tt> **W©ffi««©±«cS|J2 tf&H 
gpSPl OrB«BaEttttK**»£K:. SftgB©JgtM 

ccfew5t'ot->> vmis hZMP©&g£tfcm-r 

S^^^r^T. 10 
[0 0 3 0] ±<*gP2(CnJ«|gp 

MS (A) . (B) CC7n-TJ:5(C. CtihOjj^ZYiV 

( 1 ) JgWffiSRl 0©«9K:*na») <Jb{*S52*«*Jf 

< 2 ) x » (OS 5t) OTaniO 

( 3 ) x v i>£B (IS) bT£H| f) 

£fc r>-a,»ft«. ®«S$feSiJ4 ic&tfeb tetter ±&93 
2«^<t/j:S. 20 

[003 1 ] 2S$ffd^7 h V HuitOid^ff £ 

fPTTSCCtt. ±ftgP2^B«(Cfi®3-if^B#»i*s^r 

$>z>„ *5m<D%mm-c\z, c<D±w^2<Dmm^mm 
gpg? i ozm^-cn *>„ co±^a52<DK®tt> jgwgp 

SPl O#S»0if£g£K£W-rsr*Sfc««K JS5feSP4 

[0032] ±<*9S2 £f§IH®igp lOCD^O fC3g®3 
S^m*. ±i£bfc±#g|52©tai*yj. ±#gP2(cmB 30 

o©^otc*iio (i&^assfcffottw-s^isj) <t 
•eo^tc, S3 (a) (c^o/tj^ft. fi 

MgpgPl 0**|5]&g&-c*S Cifr 6. fiHSSiSB 1 0 £ 

fgMapSP 1 O^rte.^t h^Fi&S. 
[0033] J: ^t, £.9c3H4& ! gmcwmt&TZ>3ift 

> h ( Z M P ) ©{ig#. Sfex y*A*>6Ii 
^*B©ffiffl{cA-3r(,^c<br*S„ ±&%H2<Dmm 40 

1 0^6±{*gf52JC^-rSJ5^^h^F?:jii^J«:^ 
iSCiT oJffcifcS,, &*5. -fla«:J 1 {*giS2©Jt*J*l 

<t©ta*f5g^ (isit^e>©<«$4fte) ±f*gP2©a 
icmnutcmmt^D-ctkmz ns, 

«*.«. SirMgpgBi 2 ££'©<£ 5 fcSSitrf S£. JIM 
gpgp i o fc i-©<fc *) ui)?mm**ip*wtMsto<r>%' so 



«i2003-48 1 7 8 
6 

[003 5 ] *^«©5felS-C*^^2 0 00-25 
48 8 8^fR dtSB^l 1 -6 39 1 0) -C*n6ftS 

©^fOt, ^-©-fe'ta^r-^O htf-O h (Z MP) ©fir 

[0 036 ] IffiijiGtl&W-rSfcsWc. J£JS©fc&*T&]^ 
7C*fc< 1/, ^e»S/cJ£JS-C03 (B) ©£5tCX- 

z©7^*s»-r-s. x#fa©#©-fe*a*--y> 
>h (zmp) ©fi[g*^tfiT^©-c*n{^ mffcfr-tz 
>im&ffi2ii&ntf&< . OTiaL/dEf^ 000-2 

5 4 8 8 8 #^(C^^?nfc^-fe>^*^B j g<DHtS 
*i©J£5feS|5 4 ©x ? rS A . B ©fitg{C**A*-fe >1f 2 
048»5Ci(CJ:-,t. C*i£J£«WHz>D-2 0©^ 
HilFl, F2^e.. 03 (B) ©x#ft©-fe'n*-y> 
h;l<-<> h ZMPOftgL li, SS$Wj©*gftJil£ffi 

^cF z ( = f i + F2) i^a-r-sci^rt^o 

[003 7 ] g/c. •b'd-t-y > h ZMP©fe 

OKfil-TSCii, S5fegP4©l9;H-^ffiL t (x-^y 

*A^e>^Kg5gpi o©Tifl&<ag£-e©^itt) iH <s 
^Bn^ejgwfpgpi o©ttJ^*-c©a;3) tmm 

SPl Ofc^S^f h^F©^ffl^rcij(9?:«T©3S;r 

[0038] Cardan ( (Ll-Lt) /H) 
Sfc, ^^^h;UF©^3». C©0iFz (^atn 

txDtm) ^e.«r©S;r»ffi-c#^ 0 

[0039] F = Fz/cos(9 
i^t, *&W<DS.®mtmiiVtc&ffl2 0 0 0-25 
48 8 8^^<£ffim2titct)iz>-*}-zm?>£;t>-t*2>C 

MW?Z> C triftgp 2 ©^?r$ijffl)plligi & 
[0 04 0] S/c. S l©<fc-5K£5teg|34©J|£K*o£ 

1 4#mM.ftmL-ctj:^m&i>. m&nm2 000 

-2 54 8 8 8^£ : mC7rsZtitc&m,te>-f$ : M^'Cm 
txZ>. 

[oo4i]^K. s 1 9 1*. *&w<Dm 1 (ommmK. 
[0042 1 01 9K7fiLtcj:5ic> mimmmvsim 

mica, smwgpgpi 2. f§MS5g]51 0. C©fgM05SI5 
1 0«:^6n/cl^r&ia-* , ;y>>'^2 2i!i<7 : ->i' 



C5) 

7 

wys^u 1 6 . >? 
«r> 077^01 3*#ml^*^. ^mmm 

[0043)071*, #ISBJ(ctfcS#fTP#? h©JS& 

t*3S£:^-f. 08tt. #*Si09©£«gt?fK:*sWSi»§# 
mB£-|&i8-fS0T*«fcS„ 07. 08(C*$(,> 

t . (a ) «^mnmo£{M»(DKfli s^ l . ( b > 
t«wwwiii©a«w«©tt«*^-r. io 

[0044101 icjnbtcm-Cit. gf&HIfKgSaSrW 
^^.JgWgpgpi 0«^cei{C|5||Kr#-5>fc*, BPS 

«>. »BflOJS®*>6<DjaiSS3^/h5t>i. 07©J:5 

^SrM^*©Mlr>fe©&C-rS<!;<!;4>fc:, SUfTSfg© 

[0 04 5 1 ^CT\ $3lit^|©S^{ctt, 08©J: 

J£5feSP4 £±&g|S2 ©rat?. flMttf=»-Ol/><*© 20 
J^ftfc©^. t£«ffjy 5^1 4©TK{4g<D^(&I(C 

6 £8fil/ ■*:<,>.£<, fciifc, c©=»-f 
ttS.T. h -is a >^**^v^* * h^Sa^m 1 6 

[00461 1 6 ©eWfcfctt. ±f*SP2 tctttx 

'UTfe&T&,>fi5teSI54©#£\ aaWJHWCOftoftfS 

•So C©«*i2rt>*/J\<* 5 Cite. JEJgSrt&gL/c 30 
W/bz t>c 1 5cfc 0 . tStt-?>WS#H$fcg|54 test or 

;(§#e i 6 ommtnc «t 9 £d s h ;u *j&##±{*gB 2 

©sgHtU Wc*# < iJg-T S C <!: tttt <,». 
[ 0 0 4 7 ] 0 9 «. *^(c^S*tf a* * h ©£<& 

m^m-r. mi ok&ot. <a> i,t^mmm<Ds.mm 
(B) ttffiiajg|»g5^©iEffi0£vThr. 

[0 0 4 8 ] 09{t7f;LrcJ;5CC > *%H§{c^5^fP 
* ? b©£«g«t#«:l§3Mgl 6Sr*tfSig£. 30»P*» 
6jffiWKm#TS$WPJte»lcc. £5fcgfl4©«*f©jlg[ 

s. cnsjs^-sjcii. 3t^w^6jeiW{cfii^L. 
©«iit4®«!j®*> 6+»tcgiis b r h mm t l -cm <o 

L?4t*.&ti&B$m#£< &o. ^^©^MB^m so 



^20 03 -48 1 7 8 
8 

ot&rm&gi ^©S5tsi&{i^©fc©-cx 

[00491 -ec-C. i^CPflSSr^-TSfcif), *n 

«Wt!l 5 » Z 1 4CDT«ffi«#lft«:fijfea{4]WW»-r* 

?t>*±.#& 2 Kftffl-T S # 
K2 2^fSWri^. C©«fc5fc*»^«2 2©W& 
l/-C«. 0 1 OCC^Lz/c^OfC. 1^7[6l©P-^ V#> 

c 0 0 5 0 3 h 1 1 «. ^mm<osmm itfewsTis 

ftgf£fcH3Mg 1 8 Sr^-T. 

[oo5i] *mmm<Dg_mmi. sttiaessssw 
•rsmMgsgp 1 o^mw 1 ; 5 v z 1 4©TP<ag(c& 

OTt,>£, c©J:^J5:TliB&^tH*©l 8©{^|tbr 

01 1 icmLfcjzsic, -?a -j+mififo 

C<D£ fa* J v?l 8 £J£«g-r •££<!: 

-C. ^tfiWU 5 >^ 1 4^SJS{C^fflb^C>03©|5IK 
IfcCi ASiE5i(cfi|gfJ-T? t So Chfcj: 

0 . ±(*©^s*«jai-r s rcsxc-i^^s 3 ©^ h 
;uF©$d®i?:ffl^)^ # -y 5 > ^rra^-c t s„ 

[ 0 0 5 2 1 0 1 2 tt, *IHI««I©S«*k:*jws@K 
ftSttttl^S2 4S:^To 0 1 2&C*i<,>T > (A) 
HJSM©Sti^(C4Bt^r ?>^'fS2 2 i|31Wc[5IKft 
K^fcB^2 4 £KW/cfgWgpg&©¥®0£mU 

(B) «MIBtgM©gl5©iE®0*^-r. 

[005 3 ] ^HJgtflKDJS^fcfco-C. ±f*gC2(Cj§ 

tgL/fcftMS-fe>-^ (^^-ra^) j f>*aiiS-fe>-^©ffi 

i & 4 £!Efc® 
©«#4^Kftl©li^. ««fl«JU 5^1 4tcfiai*ur«c 
Otfta-Ctt. S5fegp4©S«61i*5<SiE-C^S©-CjgKIg5 
SP1 O©0«fttt**W-r*HKftfiE*ffi#R2 2^^ 
m t S C i (C «fc 0 . i^ffitc^t- S ±»SP©«*4ft SS: « 

ffi-rsc<t*5pitit^f). mm-i2>^ic^^mmmt 

*W t K So C ©«fc ^ Qc@4EAfttttti^ 2 2 ©tfli u 
/ n- A, % x. > n - y*£ ifi $, & . 

[0054] $7c. mmnBmm^m2 2 ©&m«a>e> 

mmufc±«:g|J2©«|;4ftS^-f tcj:?). ^|&-fe>lf 
fcJ:S«^ft^- 5f ©* -v ^U— > 3 >s-rs C <b 
nJfgi^S. Sfc. 01 1 (C^L/cV-r^PX^ »f 1 
8 Sr. «*fe'n.^©-fe>t7-<bUTf«Jffl-rSC«fC > 2tB 
©-f>^ 'jy>$jH>3-jrt, }g»gpg|5 1 0 ©*&*f 
ftSHz^tfiUTrB^SCids-C^S. 3 JgKIIS 

asi o©[5i$Kfta^aKs^a-c*sc<t*^. 01 

0(C^U7cy>-'^©2 2-^08 CC^U/cffl©*ai 6 
{CfcO^TSJiMgSSPl OCCfcWS h;Ui»fiS^S«S 

•r s c t ifi njti t 0 . iWffi^ ±^gp 2 ©^^$ij mtfi "i 



9 

mtftztt&ic. yws©#tt*sjSEu co 
-ess, 

[oo55]si3«, *mt/nm®fi.mmic. ±&c/c 

mtiJjte>V2 0©ftt>9tc. f}V>l>i>-teyy-2Z*Wt. 
Htcm&W?. 01 3.Cfcl>T. (A) feWjhJl-*-te> 
1^2 8£±&gB2©H«{4gKtaWfcW£^U (B) 
MU*-fe>if2 8 *£5fcgB4 CCRWfcW**."*-. * 

n*«©s««K*»t»-c. 02, ms^otcm^-^ 
>tf2o©Rt>D{c, 01 scojrrj^cc. sstau© 

> h # > h Z M P©jgifeE{c*jW S(ig£tfe 

zcti>nimv$>2> 0 mi SicmLtcm^m^. tiv^ 

#9 KicisttZ±#<0i8&MW&. 02. msicfjkLtc 
nmtfby j *2 0©Jg£fctS!^-c,fc*mstcT'&S. 
[0 0 5 6] Jfcfc. 020 t**^©m2 ©SgRfflCCfe 

,1:5 5c. ^2Hi6W©StS»«:B. StrtWgtrgtfl 2. fg 
w^gp i o . cotgttfisas i o krw en/c 1 ^[Sj n - 

5f»;yw«2 2i>J<f->5/Hy-if 2 4. i:»g|5iS5fe 

smmtcwtvztitct mmm <) = ^144^16, 
jss^ccswfcftfcw^nx^^i 8 t.mtte>mm 

[00 5 7 ] fclT. 0 1 4 7iS0 1 6 £MRt/&*!&. 

So a*. 01 9{c^bfcia^©*sew©s^(ctis-r 

CC. ^?:??^i±fcJS-^-C^£$fe^6®S-C-^i?S©<t "5 

Kj&6ti*$«&tt9. Araccj:MSi/-cms£*.©&< & 
<,.4>©t-&s. sstgis**. jgnsnti otc^fur 

[0 05 8 ] ^-CT, 01 4©J:^Kaijejfe»*»tt 
Ifc^KtiCit, ±BHMB)BR-e*5. Tttto 
*>. *2iail«©fi»»K*»l,»'C». M$fcgP4<!:#8t<* 
#fc«^6?r. JB^4i#Kt*i*ffi&0JiM-SJ:5K: 
±f*»2©TI!«cRW*. ^MgpSPl 5 9 

*i4«. fr^©^ns6sw©fe©i^fli{ci5i3n 

So SfctC. 3*^l*8iW©Sfi,«{C*$»SM5fe8l54©tt» 
*»^y>e>^<c£t>. mrai©01IUS^Ii|s]O*£fe 



(6) ^2003-48 1 78 

10 

[00591 111511 014 UZ7fklstc9mW<D&&t% 

©JiaR«f#«f»3 0***T. 01 5(c^L/cJ:^w:. ± 

&g&2 iS5ta54©ra«:mtt«if«R«3 o <*3w« 

RSSn. C©fHifc£J$««3 0tt. J:f*gP2*JJ§R|g5gP 
1 0©»OfcJE^43t«&IB<i**lSltcHI6U>V:|Wc, 
±fl-»2«:»i/j5i5fea.4*»KWy 59*1 4©TM& 

[0 06 0] 02 OK-^L/cJc^K. 02SI«fe0II 

Ci77(S^?:^W-rsmttl*-b>1f2 0 
■M.6K:;*'*— 9-2 6 4^l/T*i*'bi/1»-2 0*SW 
SCifenJtg-C&S. tt#©J!Mito-t.>-v b 2 0CcJ:-? 

r. o*5is«©siafiiajfis»**m^. «#©*ifc&-fe 

>t2 0KJ:,r, H©^B{IH©£iffiAJ$#£tttt. 
[0 06 1 ] ?P.(C, BctIs&D*-. SJtSPia^gl 

bfcc©^2^isw©s««©is^. wa©^ 1 m&w 
trnmsfim-c. flh**-fe:/u-2 8*Rw*e&«:j: 

So 

[0 06 2] 01 6 «. 01 4{C^L/c^2HiSFH©S 
ffl»<DiUm&$UC. > h & £© 2 

■J-*f8l«®»l 0a*jifflL»fc«*w"r. */c. CtlK 
*f)£S-a-r. 2 e*g£=fTf SJEITIWgpSB 1 2 a 
l/TOS. HI 6CCjj.l/fcJ:9tC. C©|g|»gpgpi 0 a 

«. £5tgP4*^sa:7T(fij(cia^-rsg«iieiKsasi. 

S5feS154 3ti5te&^l6l{c^4t-Se*e<b*Wl/. S5feSP 

4 i^©ffli4(c*f u x b&Mtcm 5 a * g*f#/c 
30 -a-rc-s. 

[0063] £$fcSB4©«»igtSf©0«<i: bTT. 0 1 6 (C 
toLA-ATCIS. /t* 3 0 £_h&aS2 iJS5fc*4©IBBcE 
El/tl>S. W^i^«m«c*t-r*liMfe»4©a»hJU 

S5fe^4©«® BvUCWHSiffifflfiSc. b"C 

r. ifci{cs$fegc©«»hJUi'^®^«cg:H-rsci^ 
ofsg-c^s. 

[0 0 6 4] n«|(C. 01 7tt, HlKSbfcSmft 
40 M©jElW(t©}&n09.R:. #-fr#4>ht*i£«>2a& 

s*w^sfiw©gp 1 0 a &mm Ltcmzm-r. com 

±#W2iS5lBfB4©IBI«:BBL-CC.*. ^©f^ffl^tg 
[0065] SMC. 0 1 8 W. *^©Sa«*{f^.S 

*Wf p xk 9 h © 2 s.mf3z.&m<Dmt mmmmzmi-r 

S7D-0-C*S. 

[0 066] #f£l91©fi«#©#*7*flW&fflK*it>T. 
ffilTKIgSSCl 2«ot, «fP>K's- h©i«f»*«WP-C 
50 *SCt©iPJMitur«. AIB©J:9«.nffi«iiE'C«bS 
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£-f s.mmmu 1 2 ttzmBSi i o ©ja© y > * 
ft s &*>;*»© >; > * a § fcJtiso r «<b fric<m 

^fc*. StnWg&SB l 2(cJ:S^*fJ©*^iPi (x h 7 
^ K) tC*#<i»LttC»j5#H*tf6ft3. CftCCj: 

[0 06 7] *^W©SIS^J;n« > *tfP^ 

^mtt$>z>mrmmm®t$ i o ©sifter a 

[0 06 8]^ 3>^7^7 >^M0P(DSUaiW«<i!> 

(Mis-esjgm £ mw<Dmm*m#£%.m&? tc 

^o^fc»!pawifg«j|gs&-ct-ssirMgpSni 2-c 

[00701 H8 <£nkhtcmf&m!iim-e\t. mmm 
iz>v-zm?z>*mw<D&m%$:ffi?Ltcmf OjK^ h© 
3m«w^£#fttori,>.5t§&£. 

vtct^gfrmm? z> (s i o) . 
[oo7i]xf^si ora^ftfeLfcWP^iWS 

©^rtf^ (si i) . fit, mmowmitcmyvLtfv 
(DmmwzmtcmKiir&mDwmMzm'? (s i 

2) . ^f-^S 1 2£Hfft,;M£tt < ilBXr^^S 
1 0 ©flJ^CglS,, 

[0 07 2] — Xf 7 ^S10 -CBjW5fc*>e>m>T 

fctsm-rs (si3) . c©£#. jiragBsei o©§i& 

-eur. *Mfn#* h©±i*©»SM£iEfc:j&g^i 
WS5SU 0©B«Jg^F*ficUi-r^ (S14), Hfig© 
JiHgpgP 1 0{Ct$W^S*F?r*|A^-fe>1f2 0l££ffl 
OTffcffi-f £ (S15). Xf^Sl 5 rtfctij U/cJg 
B8S5S51 0-C©^aiS*F*i. Xf 7 ^S 1 4T-JSttJb 
fcgtSIS^F £&£<*:*>{£. SirraS5g5l 2&c*tUtt!H| 

®j£*t-5 (s i 6) „ cn^cfco. miwttv h©±& 
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a5©^*$ijSBiT4. ^f7« i e^^ft/cf^i, 
±texf ^sio ©mtcR^, 
[007 3] ±ai//cnsg«i©iaisffii©^f*«si«is«: 

2 r 3 > ^ a r > *w»*Jt •» -o*:* *»&3cj£«ia* 

WSU »fcttffltr. fcoifcT^ii&l. 

[0074] (m&D ±mwcttL>s.ik$te8.m<D 

*£-f £fgMgi5g|5£. H«iaS5feSI5©S«!!®«c*JW^Sl[tn 
*©mi. Ri?^©gKia;fr©-fe*a*-y > t-tf h 
©«ttl®CCfcW&#g£fcffiTSHz>1^Jg£; SMI* 

[0 07 5] (#122) «B-te>-**«#. JiSfeaWc 
IS:We>ft. MI2JgR|g5g|5©IllK$lll^6©!S!8l*iSt^«:S 

jfes^Ji < £ 2ffi3f-c-en-enjg«fes*>6©sia!n^ 
20 fs^^tts-rsafc©m«i*-fe>^6*sc<k*!|f84 
£ -r ^>#ie l istg©^f a ©£«$„ 

[0 07 6] (#123) ±{*SB*5£5fcSP{C*tGiTi2|g 

[0 07 7] (#124) ±i*gP*iB«I2JiMg5g|5iS»J{C 
JS5tg|J^P»flfn-5^r[Sj(C|iI$KUfc^{C. ±#Si5iC*tbH 
5tg5*Hffl2ti*iSWJ 5 *#©TK{4g;&|SJ 

30 £ tf f 2 3 f 2t£©*?f p # h ©StSlio 

[0 07 8] (#125) MI2a»*lii©««^fc «fc 0 

s$fegp^t«i2^M«j s *<Dym.{mt>faK.®$k^tc 

B5f2JiMg5S15{cg:WfcC £ *#8!(£-rS#f24l2K 
O^tfn^^ h©JEI8«t. 

[0 07 9] (#126) JE5fegPCC*tL±ftgP^gri2« 
fitWJ 5 y ^©TPg(4g«:{4gO-co^c£*^ai-r^ 

©^tfn^-^ h©S«^. 

40 [0080] (#127) &ftmcttu±.#mmzm 

g*. HUl2*gMg5S|5{CS:WfcC ££ir$£-r£#i21 12 
«S©^tfn4<^ h©S«« 0 

[0 08 1 ] (#128 ) mltt>y^WLifi. msi±ft 

8&£-rS#i2 1 12lg©^tf P^u- h©StSlt. 
[008 2] ( #12 9 ) OTEfe >?^gfts. B0l2S5fe 
gPKSWfc^J h JU?Hz>1>-7!»6&£C £*^£-r-S# 
12 1 f 2$&©iMf a ^ v h ©JStS^„ 
50 [008 3] (#12 1 0 ) BiFi2J£5teSR£#8il/ft:agi$ 
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£ r a 1 1 ats© p * » h ©stiflt. 

[0 08 4] (ttiail) B«iaJiMgpgU?:2aS®<D 

©KWi-L-cjeisi/. MiajS5fegiJ{c^-sf>rfa±i*a5© 
mm*ffi*-zc tzftmt-rzmi 1 tats©^ p* * 

h©£®8l. 

[0 08 5} (ttta 1 2 ) ±&gP#£$feg|5K:*tbii«fa 

i o iats©^f f d*^ osmn. 

[0086] ( tm i 3 ) ±.#3Mm&mm&um <o 

feftflizmmmm v s ? £©Tis<£g:frfrK:«»3t»- 

-TStfiai 2eCW>«MfaiK9 h©JltS8f. 
[008 7] <#ta 1 4 ) mie»(S*S©«^^CC J; 

[008 8] (ttiai5) ««*-fe>-tf-i. ±<WP«c 

«W9ccHiKaaEtca6B.-r*«i»«5»4. ?t«iajs$fcsi5©& 
«wvr * $frtMttr&(c *si > r . H5taja«ife-fe 

SfS Ufc^r ttJ&1MM5«Wc*f L a -f T 

§»W|5|eS attTJSKi J*©«ttB©«». 4ftf&PfiU 
3 *i f§raS5»t?©tfcfflK##±«:gB©»S&tC!& 
gft ai5?3 £ ft 5 <fc 9 S*HBSSWc*f U^WfWT s c 
£ «: «fc K> ±tt»©je»*IW»-r SXfi£ * -5 jWf *ij 

[0 08 9] 

[■»«©»*] teLk©iMB*»&g!6rt»ftJ:5«:. 
^©8iMCCfcW£gStfcfj©|§fa. &y^©Sl:ta 

ttj-rs-fe^-^st^tft*.*©-?. ^wh^^FT 

x^;U*'-PX©S>ftiia^ft^?rfia*^m^Ctf 
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9Hc«fc*i«. *H?Ptf? h©J£t£til#. ±f*gB«:*fU£ 
5fcgB£JSJ£©®ittE*> htv^zvhl. fcftg-CSS&ffjCc 

*i. JlMgl5S|5©|pIi£li!i*^©iSil*i2t-HcSft2>^ft < 

£ & 2 @gf-c-e-tx-ensjftffi^p>©seei^^«r^ui 

a X©d>ft (,» S^ft*g:?rifijS^olgt>:(Ctf 
[0090] 3 i»^5 <c£tti/fcft9icc <fc:h 

y > XiWfflhr S C £ -T£Jg©«i&®£J5R&C<jtefotf T SJg 

M©ap©s«iwiiKefts-cjsjS£m©««iffi©ittu«i 
as&tc^ft mmixti t ft «t s s^Mffispjcw i/*$u 

(Srr S C <!: (C «t 0 ±*SP©^*$0©T-2,Xm<i: 
•S©T-, i<rft^h7-/ Kr-i^-»U+"-P^©^>ft(,»a 

20 mu&&*mttzm.wMzffi*-tcm : r p^ » h «:» u 

[Hffi©Srtlfttt"!l3 

[02] ^w«c^?,s««©«*Jia^mH«^ss-c 
[03] *mmc%z&Wim<Dm*mmzmw-rzmv 

[04] S£3fc©£^-C^f*tf^#/ct^^-T0-C 

30 

[05] fie*©s^ft-e!a4^iffc^tT*tf*5-ii-/ct«; 

®€:m-r0-C*-5. o 

[06] ##6Wc&S*Htp*"-:> h©S^-ca*r#^ 

[07] *^{C^S^tfP*'-v h©S««t* s «!l»*& 

oft t ^^©^fm^=&siBj-r ^> 0-c* 
[0 8] *mi<D-immK%zjm.mtimm^®L$:m 
r s is^©^tf £ sfcHji -r -5 0 r * •& . 
[09] *»H«:«*ieffnji«9 h©S«^y>^-^ 

40 e*wuft^i©^©*fm«*^ 1 r?,0-c*s. 
[010] *»w©-*»«{c«<&ja«if®y>/^a 
*^-r0-c*^„ 

[011] *IM8©-Wll««:«*ja«1«©TRflflMft 

[012] *mi<o-mfcmK%zwm<omk?\mi 

[013] *»W©-H*W{c««jafW«©* h;l^-fe 
>-9"?:^-r0"C*i. 

[014] *^©ffe©H*6W(C^?,*tf Pd<v h©£ 
50 ^©^fiS*7n-r0-C*>€,. 
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